This paper presents a High Order Reconstruction (HOR) method for improved multi-scale edge aware tone mapping. The study aims to contribute to the improvement of edge-aware techniques for smoothing an input image, while keeping its edges intact. The proposed HOR methods circumvent limitations of the existing state of the art methods, e.g., altering the image structure due to changes in contrast; remove artefacts around edges; as well as reducing computational complexity in terms of implementation and associated computational costs. In particular, the proposed method aims at reducing the changes in the image structure by intrinsically enclosing an edge-stop mechanism whose computational cost is comparable to the state-of-the-art multi-scale edge aware techniques.
port the multi-scale approach [10, 11, 9] also encompass 23 some flaws, e.g., they are not able to achieve a plausible 24 reproduction of all important image features [12] and 25 may change the image structure.
26
Therefore, there is a need to develop methods that are 27 reducing as much as possible any change into the image 28 structure without increasing the complexity or compu-29 tational cost.
30
In this paper, we link the edge-aware problem to the 31 typical problem of interpolation. In particular, we pro-32 pose a novel wavelet scheme that uses a robust predictor 33 operator, based on the HOR method, which intrinsically 34 encloses an edge-stop mechanism to avoid influence of 35 pixels from both sides of an edge. To have a better con-36 trol of details over the spatial scale, we employ the HOR 37 method in conjunction with a multi-scale scheme.
38
We demonstrate the usability of the proposed method to [12] . This map is showing the pixels that shows a distorsion with 95% of probability to been seen by the Human Visual System (HVS ). Blue pixels are areas where invisible contrast is introduced; red pixels are areas where reversal of visible contrast is noticeable and green pixels shows areas of lost of contrast. The map is showing of a reduction of more than 50% of the pixels a↵ected by loss of contrast when the the HOR method is used. Parameters used -Farbmann et al. method (undesirably) increases the intensity profile to the maximum value of 1. In the 2 nd zoomed area (Paris et al. [9] green line), the intensity profile is modified. dent metric (DRIM) introduced by Aydin et al. [12] for while keeping its edges intact, preventing pixels located 95 on one side of a strong edge from influencing pixels on 96 the other side. This concept can be used to separate high 97 frequency information from low frequency information 98 such as texture and details. Once this separation is pe-99 formed the high and low frequencies information can be 100 independently manipulated and re-composed.
101
In the past, techniques able to preserve edges [6, 8, 5] 102 have been applied to image manipulation [15, 16, 
(1)
174
In general, the j-th degree divided di↵erence of f (x) 175 is equivalent to
Starting from a two points stencil
the linear interpolation of the stencil S 2 in a Newton
182
To expand the stencil we have two possibilities, either 183 add the left neighbor x i 2 or the right one x i+2 . In both 184 cases this will be a quadratic interpolation polynomial.
185
This will di↵er from the linear polynomial of eq. 4, by 186 the same function multiplied by two di↵erent constants.
187
These constants are the two 2-nd degrees of divided dif- 
191
High Order Interpolation Scheme (HOR)
192
The typical problem of the ENO scheme is that it
193
can exhibit oscillatory behavior and is also fairly ex-
194
pensive in its implementation [22] . As an alterna- Firstly, a pyramid representation of the input HDR image is produced using a forward wavelet lifting scheme with integrated the HOR interpolation method presented in this paper. Secondly, the coarse level of the pyramid structure (blue continue arrow) and the details levels (blue dashed arrows) are manipulated. Thirdly, the modified pyramid is collapsed to reconstruct the output tone mapped image. This is done, using the backward wavelet lifting scheme with integrated the HOR interpolation model.
IS are the smoothness indicators, which are calcu-
The gradient magnitude is well 221 known to be a good estimator of edge information.
222
Based on this observation, we have used the im- k is reconstructed from k + 1 using eq. 9: 
275 and the level k + 1 of coarse elements is updated using
This process is repeated both for the rows and 278 columns of the input image. We have chosen the set of images shown in Figure 9 . Tables 1  and 2 follows the order of the images from the top to the bottom and from the left to the right.
Quality

343
To provide a fair comparison, we have selected the Tables 1 and 2 show   378 the results with probability 95% and 75%, respectively.
379
The colors used to depict the type of distortion are the cant percentage of pixels with the specified probability.
385
In the case of probability 95%, the significant distortion Figure 11 compares the DRIM maps at probability 75%
429
(2 nd row) and at 95% (3 rd row) for each output result.
430
Figure 11: Output and DRIM comparison with state-of-the-art edge aware approaches.1 st -row output of the edge aware technique; 2 nd row -DRIM metric [12] with probability of 75%; 3 rd row -DRIM metric [12] with probability of 95% (for both images). Parameters used -Farbmann et al. Table 1 : DRIM results over the set of images presented in Figure 9 . We show the percentage of pixels with probability of 95% that present the distortion of reverse (R), loss (G), or amplification (B) of contrast.
The visual analysis of the results shows that in the 431 case of probability 75% the state-of-the-art methods
432
show a consistent number of distorted pixels localized 433 in large areas, when compared with the present HOR.
434
On the other hand, when the probability increases to 435 95%, the size of these areas are either reduced or are The results are shown in Figure 12 for the distortion 453 maps at probability of 95%.
454
The results reveal that the DRIM obtained for the 455 Reinhard et al. [27] and the Drago et al. [27] opera- On the other hand, the edge-aware techniques have very Table 2 : DRIM results over the set of images presented in Figure 9 . We show the percentage of pixels with probability of 75% that present the distortion of reverse (R), loss (G), or amplification (B) of contrast. 
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